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ABSTRACT 

The Institute was 1) to provide a group of 13 
experienced teachers with techniques for teaching elementary school 
students to recognize and define problems, and 2) to work closely 
with these teachers, evaluating the effectiveness of their teaching 
techniques over a period of 1 year. A series of workshops used 
reading, films, discussion, and microteachi ng to develop the 
following concepts and skills: generation of warranted uncertainty, 
generation of alternative responses to a given problem, ability to 
ask questions, use of nonverbal techniques to promote warranted 
uncertainty in others, ability to distinguish between fact and 
inference, and strategies for teaching these concepts and skills to 
children. Evaluation of the institute by participants was very 
favorable. Several research projects being carried out in cooperation 
with the Uncertainty Studies Project involve the development of an 
observation instrument to measure the use of warranted uncertainty 
techniques by teachers, an analysis of the effectiveness of different 
teaching styles using warranted uncertainty techniques, and a 
determination of the correlates and predictors of elementary school 
students' ability to generate warranted uncertainty. Appendixes 
contain a list of participants, a schedule, copies of handouts that 
accompanied teaching demonstrations, an initial version of the 
observation instrument, and copies of tests of warranted uncertainty 
taken by elementary school students. (RT) 
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I, INTRODUCTION 



The purpose of the Institute on Teaching for Reflective Thinking 
was 1) to provide a group of teachers with techniques for teaching 
elementary- school students to recognize and define problems, and 2) to 
work closely with these teachers, evaluating the effectiveness of their 
teaching techniques over a period of one year. This Institute was part 
of a larger project which was jointly funded by the Education Professions 
Development Act and the Stanford Center for Research and Development in 
Teaching. The project had as its objectives the training of teachers, 
and the development and evaluation of curricula designed to enhance 
problem-recognition skills . 

Why was this Institute concerned with teaching problem recognition 
skills? Presumably "discovery learning" and "inquiry training" curricula 
have also been concerned with teaching students to recognize problems, 
as well as to generate hypotheses, reason out the implication of these 
hypotheses, and test them against experience. (This entire sequence — 
problem finding, plus solution finding and testing — is usually called 
problem solving). However, in most curricula that are oriented toward 
problem solving or discovery learning, only lip service is given to the 
development of problem-finding skills: The teachers 1 manuals accompanying 

such curriculum often stress the Importance of teaching problem-recognition 
skills. However, the actual curriculum materials usually consist of 
clearly defined problems. Problems are not presented in such a manner that 
students are required to discover for themselves what is unknown. For 
example: 

The student is given a test-tube filled with water. 

The student is instructed to put his thumb over the 
mouth of the tube, then to put the mouth of the tube 
under the water and take his thumb away. He is asked 
to explain why the water does not run out. of tht tube 
(Brandwein, Cooper, Blackwood, & Hond, 1967, p. 114). 

Students are instructed to look at a map of an airport 
and to notice the arrow on the map (north is written at 
the top of the arrow) . Students are asked: "Does the 

longest runway run north and south or east and west?" 

(Barrows, Parker, & Sorensen, 1967, p. 5). 
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Emphasis in these problem-solving activities is placed on the generation 
of hypotheses and evaluating the hypotheses. In these actual curriculum 
tasks, the initial stage of the problem-solving process is omitted. 

Published materials are not the only educational media that present 
problems in an explicitly defined fasion, giving students no opportunity 
to discriminate for themselves when there is a problem, an unknown, or a 
reason to feel uncertain. Bellack, Kliebard, Hyman and Smith (1966) have 
observed that teachers usually provide students with specific information 
and then expect specific "right 11 answers to questions about that infor- 
mationr Children hunt for cues as to what answer the teacher expects. 
Childrens responses take on an "instinctual" quality of giving the "right" 
answer (Henry, 1957). Bruner (1965) has remarked that children seem to 
perceive teachers as wanting them to remember things or do things at a 
certain time and in a certain way. 

There is evidence that teachers do not often entertain questioning 
interruptions from students. For example, Bellack e_t al< (1966) observed 
in a study of pupil-teacher interaction in high school that teachers 
initiate teaching cycles of verbal activity 40% of the time, teachers ask 
80% of all the questions, and 65% of all student answers are in the form 
of simple answers. 

Lacking opportunities to question when uncertainty is warranted can be 
detrimental to future learning. Luchens (1942) studied the relationship 
between the extent to which teachers expect correct and unquestioning re- 
sponses and the problem-solving skills of their students. It was found 
that students of teachers who expected correct and unquestioning responses 
expressed surprise and indignation when instructed to use another method 
of solving problems than the one that had been taught explicitly. 

The present lack of curriculum designed for teaching students to recog- 
nize when it is warranted to be uncertain is not surprising. There has been 
little research on this problem, hence the way in which individuals enter the 
initial stage of the problem-solving process is not understood. This problem 
is compounded by a strong social stigma among teachers and students against 
raising problematic issues or stating that one does not know the answer to a 
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question. In a classroom study, element ary -school children were given a 
set of problems to which there were no known answers. Students were called 
upon to respond to the problems. Every child who answered said that he was 
certain that he was correct* The children were eager to volunteer answers, 
but no child admitted to uncertainty (Sieber, 1969). In another study that 
has not been published, children were asked to give some response to a 
series of questions that had ostensibly been received from other children. 

On encountering questions that called for a "don't know" response, over 
one-fourth of the subjects stated that the questions looked easy, but were 
very hard to answer. Some children made comments such as "I don f t know 
the answer, but I've got to make up something so I don f t look stupid.” 
Several children refused to give any answer to the "don't know" questions. 
They sat silently staring at the wall. Likewise, of a group of elementary- 
school teachers interviewed by the staff of this project, none reported 

i 

ever purposely asking their class questions to which they themselves could 
not answer. Also, none of the teachers reported answering students' 
questions with the statement, "I don't know." 

In an attempt to overcome these problems, the present training and 
research program was designed 1) to acquaint teachers with the concept 
of warranted uncertainty in relation to problem solving and intellectual 
curiosity, 2) to interest teachers in learning to promote in students the 
ability to recognize when it is warranted to be uncertain, 3) to evaluate 
new curriculum designed to teach students to generate warranted uncertainty, 
and 4) to study the determinants of children's ability to generate warranted 
uncertainty. 
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II. OPERATION OF THE PROGRAM 



1. Planning 

The Stanford Institute on Teaching for Reflective Thinking drew on 
various intellectual and technological resources of the Stanford Center 
for Research and Development in Teaching and the Stanford University School 
of Education. 

The conceptual basis for the Institute was derived from prior research 
on the relation between warranted uncertainty and decision-making skills 
conducted by the principal investigator and Stanford doctoral students. A 
bibliography of this research appears in Appendix A, along with a list of the 
research and development products now being completed as a result of the In- 
stitute. 

The staff of the Institute consisted of Stanford students. Because of 
their teaching experience and intellectual background these students were 
well prepared to assist in designing Institute-relevant curriculum in the areas 
of social studies, mathematics, science, and art. Their professional interests 
include the use of role nlaying in the classroom, techniques of nonverbal com- 
munication, and methods of assessing skills which were of central importance 
to this project, as well as modifying pupil- teacher interaction patterns. 

The Uncertainty Studies Project, a program ivathin the Stanford Center for 
Research and Development in Teaching, became affiliated with the Institute on 
Teaching for Reflective Thinking. Through the Uncertainty Studies Project, a 
number of carefully controlled teaching experiments were developed in coopera- 
tion with the Institute’s program and participants. While the Institute had 
as its primary aim the design and dissemination of teaching techniques and mater- 
ials that promote warranted uncertainty, the Uncertainty Studies Program 
had as its aim the exploration of the psychological construct of ability to gen- 
erate warranted uncertainty. In addition to the teaching experiments, a de- 
tailed set of studies of the relation between certain demographic variables 
(age, socio-economic class, IQ, ethnicity, family size, birth order, sex, 
grade level, and scores on related tests of warranted uncertainty) and ability 
to generate warranted uncertainty, were planned and carried out. 

The Institute also utilized the microteaching technology of the Stanford 
University School of Education. 
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It was initially intended that the Institute would extend over three 
periods: June 23 to July 3, 1969; August 18 to 28, 1969, and March 30 to 

April 3. It was understood by participants that they would provide simi- 
lar workshops for teachers in their own schools the following summer, or 
at some other appropriate time. 

However, the teacher-training schedule as well as the research sche- 
dule, was modified somewhat in the course of the program. The schedule of 
the Institute was altered by substituting a series of evening and Saturday 
workshops for the March 30 to April 3, 1970 workshop, as requested by the 
participating teachers. The funding period was extended from May 31, 1970, 
to December 31, 1970, in order to permit the staff to continue its working 
relationship with teachers with whom teaching experiments had been begun. 
Finally, the plan that each participating teacher would give a workshop 

during the summer was abandoned in view of the fact that most teachers 

* 

felt unprepared to assume leadership of such programs. Instead, a series 
of teaching experiments carried out in various local schools was designed 
to include other teachers who wished to gain some of the skills that were 
disseminated in the workshop. As a result, additional training was pro- 
vided but with more assistance from the Institute staff than had initially 
been planned. 

By combining the staffing resources of the Uncertainty Studies project 
and the EPDA Institute, and by including some non-paid graduate student 
assistants who wished to participate for their own edification, a total 
staff of nine members was developed. Only three of these assistants were 
employed under the EPDA contract. This large staff turned out to be quite 
essential. The Institute was designed to modify the norms of classroom 
conduct, requiring that teachers and students learn to avoid making dog- 
matic claims, and learn to live with uncertainty when it cannot, with intel- 
lectual honesty, be avoided. So radical a change cannot be made unless 
teachers are given a great deal of individual assistance. To a greater 
degree than we had anticipated, most of the participants in the Institute 
were unprepared to accept two major premises on which the Institute was 
based: 1) that there exists a proportionately large number of problems 



6 



6 



in which a determinate answer is not known, 2) and that acknowledgement 
and exploration of indeterminate problems is beneficial to the intellec- 
tual development of students. A variety of approaches, developed in the 
workshop and in the staff’s continuing relationship with the teachers 
throughout the following year and a half, were required to convey these 
concepts to the participants. 

The Institute was intended to develop several, related concepts and 
skills: X) discrimination between problems whose answers are known and 

problems whose answers are not known, 2) generation of various alternative 
responses to a given problem, 3) assessment of the correctness of one’s 
own factual knowledge, 4) acceptance and use of points of view other than 
one’s own, 5) ability to ask questions, 6) use of nonverbal techniques to 
promote warranted uncertainty in others, 7) ability to distinguish between 

i 

fact and inference, and 8) strategies for teaching these concepts and 
skills to children. 

The sessions during the first four weeks of the Institute were designed 
to develop these concepts and skills in teachers, to demonstrate their uses 
in various curriculum areas, and to give teachers an opportunity to modify 
their own school’s curricula to include these concepts. The purpose of 
the continuing year-long relationship was to evaluate the effectiveness 
of the teaching skills, and to work with teachers as they encountered prob- 
lems in utilizing these skills. Because of the intended workshop format of 
the Institute, and because the staff believed that curriculum ideas would 
need to be tailored to the needs and abilities of individual teachers, 
fully developed and explicit curriculum plans were not presented. Instead, 
participants were expected to adapt the presented concepts and strategies 
to their own needs. However, only two of the participants in the workshop 
gave evidence of having fully understood these concepts to such an extent 
that they could creatively apply them to their own curricula. Thus, the 
kind of workshop participation we had anticipated did not fully materialize. 
Rather, most of the participants tended to use, without modification, the 
sample lessons that were presented. During the following year and a half, 
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teaching experiments were conducted at the participants 1 schools- Teachers 
participating in these experiments were given fully explicit lesson plans 
and day-to-day counseling on problems they encountered in teaching these 
lessons. Under these conditions, the teachers carried out the aims of the 
Institute successfully and enthusiastically. 

Knowing what we now know about the inability of most teachers to adapt 
their curriculum to new concepts , we would radically modify our approach 
if we were to conduct a second institute. We would have begun not in the 
summer but in the spring, as an in-service program in which teachers would 
be expected to try each new approach with their own students immediately 
after each workshop session. Apparently, most students are far more readily 
excited and challenged than teachers by approaches to learning that involve 
problem recognition and the explanation and analysis of problematic issues. 
In the absence of direct experience with children, most teachers seem unpre- 
pared to believe that there can be any educational benefits from other than 
factual learning experiences. 

We would develop separate units for teaching each of the skills listed 
on page 6. These units would be made available to the teachers, one by 
one; a new unit would not be. issued until the prior one had been used in 
class and was fully understood. We would use our videotaping resources to 
tape the classroom performance of especially successful teachers for replay 
and analysis in subsequent workshop meetings. (As it was, our videotaping 
of microteaching, rather than regular classoom experiences, seemed to 
evoke more self-consciousness than learning in our participants. Those most 
in need of improvement in the use of the concepts taught in the workshop 
were least able, of course, to perform well in the videotaped sessions, or 
to evaluate their performance.) Quite possibly, we would also use a "revol- 
ving internship" in which teachers would have an opportunity to visit one 
another during school hours, to observe the use of specific techniques and 
to assist one another. 
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2 • Participants 

Since the Institute was to involve a continuing relationship between 
Institute staff and participants, participants were drawn from within a 
25“-mlle radius of Stanford University. The selection procedure was designed 
to attract experienced and capable teachers who could relate new teaching 
concepts to their existing teaching practice. All applicants were required 
to have at least two years of experience in elementary-school teaching. 

We attempted to obtain a group of racially mixed participants. Unfortunately, 
we had only two Black applicants, and after the first week one was forced 
to drop the program because of other academic commitments during summer 
school. However, the ethnic and socioeconomic class background of students 
was widely varied in the schools represented. 

A list of the participants in the Institute is contained in Appendix B. 
3. Staff 

Members of the Institute staff were as follows: 

Bette Acuff (EPDA supported) received her BA in elementary education from 
Stanford in 1950 and is currently a doctoral student in art education. She 
has fifteen years of teaching experience in schools in California, Arizona, 
England and France. Her teaching experience at the elementary level has 
included grades K through 6, with the exception of 1st and 3rd grades. She 
has eight years of art teaching experience at the junior high level, and 
English as a foreign language to French children. Other experience includes 
social work and directing arts and crafts programs for children of all ages. 

Marilyn Epstein (consultant) had just completed her freshman year at 
Stanford, during which she took a freshman research seminar from Joan Sieber 
(Suppes) . She subsequently worked on an experiment validating a procedure 
for teaching fifth-grade children objective uncertainty. She is especially 
interested in the differences in reception of our training procedure in 
relation to racial and class differences among the students. 

Chandrakala Dhar (Research and Development Center Research Assistant) 
has taught courses in advanced education research methods arid supervised 
teacher- training performance. She is currently a doctoral student in the 
Psychological Studies program in Education at Stanford. 
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Theodore Feely (EPDA supported) received a bachelor’s degree in polit- 
ical science from Stanford, and a master’s degree in the same field from 
the University of Chicago. He taught English in Thailand for two years, 
and was an assistant supervisor for elementary English education in 
Nonthaburi Province. Upon returning to the United States, Ted taught 9 th- 
an d llth-grade social studies in Miami. For the past one and one-half 
years he has been supervising social studies interns in the Stanford STEP 
program. His professional interests lie in the areas of curriculum and 
instruction research . 

Jana' Floyd (R &. D Research Assistant), a doctoral student in Psycho- 
logical Studies at Stanford, is interested in nonverbal interaction between 
teachers and students, and in testing emotional and social attitudes of 
teachers and students in connection with uncertainty training. She studied 
child development at Cornell and University of Michigan, and has taught in 
elementary schools for five years. She also supervised student teachers 
and nursery school teachers for one year. She is currently developing 
attitude questionnaires for parents, students, and teachers in a research 
project fpr a public school district. 

Douglas Jacobs (consultant) had just completed his freshman year at 
Stanford Univ '~$ity. He became involved in Reflective Thinking as a tech- 
nique for education in a freshman seminar at Stanford. While working with 
the seminar and through individual work, he helped to develop and test 
reflective thinking curriculum at the 4th- and 5th-grade levels. 

Helen McCullough (consultant) is a graduate of the School of Secondary 
Education, Tuskegee Institute in Alabama, with a major in chemistry and 
minor in mathematics. She taught junior high school mathematics, entering 
the Stanford doctoral program in Mathematics Education. Graduate work here 
is focused on developing mathematics curricula that will be effective with 
inner-city children. H^len is currently a research assistant with the School 
of Mathematics Study Group. 

Joan Sieber (Suppes) received her Ph.D. in Psychology at the University 
of Delaware and is now Assistant Professor of Education at Stanford and a 
Research and Development Associate at the Stanford Center for Research and 
Development in Teaching. She has taught in elementary school. She is 
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interested in problems of intellectual and social development. Most of her 
research is on decision-making and problem-solving skills of children and 
adults. She teaches courses in Early Learning, Middle Childhood, Child 
Development and Individual Differences in Cognitive Processes at Stanford. 

Louis Weiss (consultant) received a M. A. degree in linguistics from 
Stanford University in 1967, and is now a doctoral candidate in foreign 
language education. He formerly taught high school French, and has served 
as a member of the instructional staff at the University of Oregon NDEA 
Summer Institute at Tours, France. 

Rick Bale (volunteer) is a doctoral student in counseling psychology. 

His participation in the running of the summer meetings of the Institute was 
an outgrowth of his interest in teachers f modes of adapting t.o new innovations. 

Jane Stallings (consul Lant) is a doctoral student in curriculum and in- 
struction at Stanford University. She has had many years of elementary- 
school teaching experience and is particularly interested in problems of 
adapting instructional approaches to meet the intellectual and social needs 
of children. 

4. Program Operations 

Tne Institute meetings during the summer were held on the Stanford campus 
daily from 9 AM until 3 PM, and consisted of a widely varied program. A copy 
of the schedule for the first week of the Institute is contained in Appendix 
D. This schedule gives some sense of the approaches utilized. 

Two days of the Institute were devoted to developing concepts of unwar- 
ranted uncertainty. Teachers were taught to conceive of problem solving in 
terms of four possibilities, relating to whether the problem solver feels 
certain of a response, and whether he has the correct answer: 

a) The problem solver may act with certainty to make an adaptive 
(correct) response. In a sense, this does not constitute a problem situation 
since a means for immediate solution to the problem occurred to him. 

b) He may react with a maladaptive certainty response, i.e., he may feel 
certain that he has a correct reponse although he is incorrect „ 

c) He may be inappropriately uncertain, i.e., he may have a correct 
response but feel uncertain about whether it is correct. 

d) He may react with warranted uncertainty, recognizing that he must 
choose between various mutually exclusive alternatives.. A number of exercises 
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were carried out in which participants responded to problems and then ana- 
lyzed which problem-solving state they were in (and which state they should 
have been in) . 

Following this introduction, a variety of activities were conducted 
that are relevant to understanding how persons may function effectively 
under conditions of uncertainty. For example: 

a) Some essays on the nature of reflective thinking and effective 
problem solving (personal and otherwise) were read and discussed. These 
included a discussion by Overstreet on learning to think, from The Mature 
Mind , and an article by I. A. Richards, entitled "Feed Forward," from 
The S aturday Review, February 3, 1968. 

b) The movie "Let Us Teach Guessing," was shown. This movie demon- 
strates the teaching methods of the mathematician, George Polya. Polya 
stresses the importance of creating hypotheses when one has no clear answer 
to a problem. 

I 

c) Several sample lessons were taught by staff members; the participants 
of the Institute served as pupils. Each lesson was designed to exemplify the 
use of one or more of the concepts listed on page 7. (A sample of the hand- 
outs that accompanied these lessons is contained in Appendix E,) 

d) There was also a series of lessons and exercises concerning verbal and 
non-verbal techniques for creating warranted uncertainty in classroom situa- 
tions , as summarized in Appendix F, 

e) A workshop was held on the use of role-playing techniques appropriate 

for teaching students to explore problems, generate hypotheses, and recognize 
and use perspectives other than their own. The textbook Role-Playing for 
Social Values : Decision Making in the Social Studies , Shaftel, George, and 

Shaftel, Fanny. Englewood Cliffs: Prentice-Hall, 1967, was used as the 

reference book for this purpose. 

f) A number of evaluation procedures for assessing students’ ability to 
generate warranted uncertainty were introduced at the Institute. Some of 
these same instruments were used later to evaluate the skills of Institute 
participants’ students . Examples of some of these evaluation procedures and 
instruments are shown in Appendix G. 

The success of this Institute seemed to depend on the staff’s ability to 
persuade participants to express their questions and anxieties about the tech- 
niques that were introduced. On the morning of the third day of the Institute, 
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the staff observed that some of the participants were lingering outside of 
the meeting-room door. It was learned that they were sceptical about the 
ideas being presented, and that they were debating among themselves whether 
to give the Institute "one more chance ,* 1 or return home for good. The staff 
persuaded them to come in, and devoted the session to a discussion of their 
questions and problems. What was disconcerting was the great difficulty of 
getting participants to articulate their questions. Thereafter, one of the 
members of our Institute devoted a major portion of his time to socializing 
with whatever group or individuals appeared troubled or taciturn. Our staff 
meetings at the end of each day were devoted to discussing the problems that 
each staff member was able to sense and to developing opening topics for the 
next day in which we aired those problems, rather than requiring the parti- 
cipants to articulate them. This seemed to provide a great sense of relief 
to participants. Apparently, by this technique, we alleviated many of their 
fears and assured them that we understood their perspectives, although ours 

i 

were somewhat different. 

The Institute was scheduled for three sessions: early summer, late 

summer and the following spring. When participants arrived at the first 
session, immediately after school had let out for the summer, they were 
physically and emotionally exhausted. The first two weeks of the workshop 
were difficult, mostly, it appeared, because of the newness of the concepts 
and the psychological state of the participants. The staff was astounded to 
see how much more relaxed and youthful the participants looked when they 
returned to the workshop in August. Their improved physical and psychological 
condition, coupled with the opportunity they had had to think over the concepts 
gained in the June and July sessions of the workshop made the second session 
much easier. There was wide-spread acceptance of the concepts, a willingness 
to practice them in'microteaching sessions, and enthusiasm for adapting the 
techniques presented in the Institute to their regular curriculum. (Unfortun- 
ately, however, it was quite clear that this latter task was too difficult for 
most of the participants). The final session was altered at participant's 
request to consist of a series of evening and Saturday meetings. These were 
the most cordial and relaxed of all. There was an open sharing of problems 
and achievements. Thus, it appeared that a one-session Institute would have 
served no useful purpose. 
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This section will be divided into three parts. The first part is the 
report of an evaluation of the Institute by the participants shown in 
Tables 1 through^, which follow. The second part describes preliminary 
results of research performed to evaluate the performance of teachers 
who participated in the Institute and of their students in relation to 
control classes. The third part provides a preliminary report on some 
teaching experiments that were carried out by the staff in collaboration 
with the Institute participants during the school year following the summer 
Institute sessions. 



Part 1. 



TABLE 1 



Participants' Evaluation of the Effects 
of the 1969 Institute on Teaching for 
Reflective Thinking on Their Attitudes 
Towards Thinking 





Question 


X 


S.D. 


Rating Scale 



1. My teaching methods have 
been altered. 


3.3 


1.1 


1-subs tan tially 
4- somewhat 
7-not at all 


2. I have learned valuable 
teaching techniques 


3.1 


1.2 


1-many 

4-some 

7-none 


3. I have changed my ideas 
of the role of teaching. 


4.25 


1.1 


1-sub stan tially 
4-somewhat 
7-not at all 


4. I can use warranted un- 
certainty 


00 

CM 


l 

0.4 


1-all the time 
4- some times 
7-not at all 


5. I can use warranted uncer- 
tainty for special projects. 


CM 


1.1 


1-all the time 
4-sometimes 
7-not at all 


6. I will be able to model un- 
certainty with the students. 


2.25 


1.1 


1— of ten 
4-sometimes 
7-not at all 


7. I will be able to let the 
students figure out answers 
to questions. 


2.5 


0.8 


1-all of the time 
4-sometimes 
7-not at all 


8. The amount of time per school 

day that should be spent teaching- 
ing for, or using, warranted un- 
certainty. 


4>* 

00 


0.2 


¥ 


9. The amount of time I expect to 
spend teaching the use of war- 
ranted uncertainty. 


.40 


t 

0.2 





TABLE 2 



Teachers' Feelings About Using the Approaches Developed 
in the Institute on Teaching for Reflective Thinking 



Question 


x 


S.D. 


Rating Scale 


How do you feel about using 
warranted uncertainty in 








your classroom? 


2.2 


1.1 


1-relaxed 
5-not relaxed 


Do you have clear ideas how 
to produce warranted uncer- 
tainty? 


2.4 


0.5 


1-clear 

5-unclear 


Are you comfortable about 
teaching with the whole class 
for warranted uncertainty? 


1.8 


0.9 


1-comfortable 
5-uncomf or table 


Are you comfortable about 
teaching for warranted un- 
certainty with small groups? 


1.75 


1.0 


1-comfortable 
5-uncomf or table 


Do you feel comfortable about 
using the kinds of verbal 
techniques developed in this 
Institute? 


2.5 


0.5 


1-sure 

5-unsure 


Do you feel sureness about 
using the kinds of nonverbal 
techniques developed in this 
Institute? 


2.4 


0.5 


1-sure 

5-unsure 


Do you have clear ideas about 
how to use warranted uncertainty 
in the regular curriqulum? 


2.9 


0.7 


1-clear 
5-don ? t know 


Do you have ideas as to what 
student responses warranted 
uncertainty will encourage? 


2.6 


0.7 


1-clear 
5-don ? t know 


Do you have ideas about how to 
elicit student responses? 


2.7 


0.5 


1-clear 
5-don f t know 


What kinds of questions will 
you ask? 


3.1 


0.7 


1-know 

5-don T t know 


What lessons will you teach this i 


ay 2 . 2 


0.8 


1-know 

? — rlnn f t know 
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TABLE 3 

Teachers Responses to Questions 



A. Can reflective thinking be justified as an 
educational tool? How? How does warranted 
uncertainty contribute to reflective thinking? 



Teacher 

B.A. Yes, it allows you to evaluate what is presented. Warranted un- 

certainty gives the technique. 

J e B. Yes, it f s a different approach which seems to be more meaningful. 

It offers alternatives. 



L. G. 



B. H. 



L. J< 



J. K. 



E. M. 



J. M. 






G. 



S. 



R. W. 



D. 



Any technique that will help children learn to think is worth 
trying. Warranted uncertainty gives students the impetus to think 
reflectively. 

Yes. It engenders the ability to think creatively and to see alter- 
native solutions to some problems. It also increases the perceptions 
of individuals so that they can discover that some problems have no 
answer. Reflective thinking is an ability that is conducive for op- 
erating in our ever-changing world. Warranted uncertainty contributes 
to reflective thinking in that it helps the individual realize the 
open-endedness of many situations. 

A person must be uncertain before he can consider other hypotheses 
and think reflectively. 

Yes, because the objective in education should be to encourage chil- 
dren to think. It definitely requires a great deal of thinking and 
the realization that not all questions are answerable. 

Very definitely: 1) By examining the amount and quality of interest 

generated in pupils. 2) Increased ability to engage in depth of 
the amount and quality of interest generated in pupils. 3) Per- 
severance of interest as shown in desire to research, etc., . . . 
creates the need for reflective thinking. 

Yes, both as a motivator and as a thinking skill. Uncertainty should 
make students more open and able to evaluate alternative hypotheses, 
in addition to generating more hypotheses. 

Certainly — it gets children to question their world and not accept 
blindly anything they are told. When you are uncertain, you start 
thinking reflectively. 

How could a man be educated and not be a reflective thinker? 

I ? d like to reserve my judgment until I have used these techniques in depth. 
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B. How would you use cue attendance in teaching 

warranted uncertainty? 

B. A. Have children draw evidence from experiments, maps, pictures, 

paragraphs, objects — rather than teacher indicating, and from these 
allowing hypothesis generation — seeing many possible answers. 

J. B. Art, spelling, math, reading. 

L. G. Leading students to truly observe. Helping them be specific in their 

observations and to be able to verbalize. Particularly interesting, 

I believe, in science and social studies. 

B. H. I would use this method by encouraging students to use visual obser- 

vations and make use of motivating experiences; by listening to 
stories for role playing. These ways of using cue attendance would 
be valuable in social studies, science, and art. 

L. J. I would use cue attendance in teaching warranted uncertainty in 

social studies and sciences. 

L. J. I would teach warranted uncertainty by means of pictures, maps, objects, 

as a lead-up to hypothesis generation. My picture techniques would 
be by use of art reproductions, and ' Shaf tel-type role playing. 

E. M. Cue attendance could be used in teaching warranted uncertainty in 

science, history, current events, geography, reading-literature, art 
appreciation, music and math. 

J . M. I would use cue attendance in teaching warranted uncertainty in liter- 

ature, art, music, and science, so that children would be more aware 
of possibilities and complexities. 

G. S. In art I would use pictures; in science, observations and experiments; 

in social studies pictures and stories of other civilizations. 

D. To teach warranted uncertainty by cue attendance, I would make use of 

pictures, models, posters, and objects. 



C. How would you use modeling in teaching 
warranted uncertainty? 

B. A. I do not believe this is valid. You are teaching a technique, not 

thinking. 

J. B. Possibly in all subjects? 

L. G. There is nothing new to me here; I feel that this has been part of my 

teaching. 
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C. Continued — How would you use modeling in teaching 

warranted uncertainty? 



B. H, I would use modeling in teaching warranted uncertainty by being 

an example — indicating to the students by saying, "I don T t know," 

L* J. I would use modeling in teaching warranted uncertainty by being 

an example — indicating to the students by being honest, relaxed, and 
un threatening all day. 

J. K. When I am asked a question which I either cannot answer, or am not 

sure of the answer, I will tell the student so, try to indicate 
why, and perhaps suggest ways to find out, 

L. I would use modeling by saying, ff We are going to play a game. 

Someone will show you how to answer. rf Also we could use, ,f Ask me 
a question I can f t answer.” 

M. I would use modeling in science, history, current events, geography, 
reading-literature, art appreciation, music, and math. 

J. M. I would use modeling to encourage use of witholding judgment, listen- 

ing carefully , seeking further information. 

G. S. I don’t think I f m going to use this unless it’s with myself. 

D. When a lesson lends itself to the teaching of warranted uncertainty, 

I will go through a sample problem to give the students an idea of 
what is expected of them. 



B. A. 



J. B. 



G. 



B. H. 



L. J. 



J. K. 



L. 



E. M. 



D. How would you use an underlining technique 

in teaching warranted uncertainty? 

1 would use this technique in spelling, definitions, factual informa- 
tion, factual information, mathematics facts, and in hypothesis generation 

I f d use this method in spelling and math. 

This technique would be useful in spelling, reading, vocabulary, and 
possibly English. Will focus work on what they individually don’t know. 

By having students do this to items they are not sure of, I would use 
the technique. 

I would use it in teaching creative writing. 

I would use this method in spelling tests, composition, and maybe in math. 

I would use the spelling techniques once a day — ten words — until they 
caught on. 

I will use it in teaching science, history, current events, geography, 
reading-literature, art appreciation, music, and math. 



